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(54) DEVICE AND METHOD FOR RECOVERING EYE ADAPTING FORCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow recovery of 
eye adapting force by forming an image of a given 
indicator as a virtual image, showing it to an eye to be 
detected, and changing a showing distance between 
the eye to be detected and an indicator image 
forming position. 

SOLUTION: A light source constituted movably along 
a light axis integrally with an indicator 1 irradiates the 
indicator 1 . Light from the indicator 1 is transmitted 
into an eye 3 to be detected via a lens 2 having a 
positive refracting power. In this case, for example, 
focal length of the lens 2 is about 250 mm, and 
distance between the lens 2 and the eye 3 to be 
detected is about 200 mm. Distance between the 
indicator 1 and the lens 2 is about 236.05 mm for far view, and is about 63.2 mm for close 
view. In the case of far view, a virtual image 4 of the indicator 1 is shown to a position 
about 50000 mm before the eye 3 to be detected, and is observed by the eye 3 to be 
detected. In the case of close view, the virtual image 4 of the indicator 1 is shown to a 
position about 300 mm before the eye. Several minute far view and close view 
observations are repeated. This can recover eye adapting force. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An eye regulation power recovery device comprising: 
A predetermined index. 

An index image presenting means for forming an image of said index as a virtual image, 
and showing optometry-ed said formed index image. 

A presentation distance change means for changing presentation distance between said 
optometry-ed and a formation position of said index image. 

[Claim 2]The eye regulation power recovery device according to claim 1, wherein said index 
image presenting means has an index projection optical system which has positive 
refracting power as a whole. 

[Claim 3]The eye regulation power recovery device according to claim 2, wherein said 
presentation distance change means changes distance in alignment with an optic axis of 
said index and said index projection optical system. 

[Claim 4]The eye regulation power recovery device according to claim 3, wherein said 
presentation distance change means moves said index projection optical system in 
accordance with an optic axis. 

[Claim 5]The eye regulation power recovery device according to claim 3 or 4, wherein said 
presentation distance change means moves said index in accordance with an optic axis. 
[Claim 6]The eye regulation power recovery device according to claim 3 evacuating an 
index of another side from an optical path while having the following and inserting one 
index of said first-digit mark and said second-digit marks into an optical path. 
Said presentation distance change means is a first-digit mark which can be inserted and 
detached freely to the 1st position in an optical path. 

Said 1st position is a second-digit mark which can be inserted and detached freely to the 
2nd position in a different optical path. 

[Claim 7]lt is the method of delaying a fall of an operation of said ciliary muscle and 
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recovering eye regulation power by repeating stress and relaxation of an examining-the 
eyes ciliary muscle, A process which only predetermined time shows said index image 
which formed an image of said index in a distant place or **** as a virtual image from said 
optometry-ed, and was formed in a distant place or **** to optometry-ed, The eye regulation 
power method of recovery repeating a process which only predetermined time shows said 
index image which formed an image of said index in **** or a distant place as a virtual 
image from said optometry-ed, and was formed in a method of **, or a distant place to 
optometry-ed. 

[Claim 8]The eye regulation power method of recovery according to claim 7, wherein said 
predetermined time is for several minutes. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to the device and method of 
recovering eye regulation power by delaying the fall of an operation of the ciliary muscle 
which declines with age about an eye regulation power recovery device and a method. 
[0002] 

[Description of the Prior Art]Even if eye regulation power (focus adjustment power of an 
eye) declines and it adjusts with age, near viewing is in the state which became difficult, 
and a presbyopia state is a kind of degraded phenomenon. The increase in the curvature of 
a lens becoming less enough as a cause of decline of this regulation power, even if the 
zonula ciliaris's loosens by contraction of ** ciliary muscle, and the thing which an operation 
of a ciliary muscle becomes weak with ** age (that is, it falls) can be considered. 
[0003] 

[Problem(s) to be Solved by the InventionJIn order to prevent an operation of this ciliary 
muscle falling, the trial which is going to delay the fall of an operation of the ciliary muscle 
by age, and is going to recover regulation power is performed by using a ciliary muscle 
intentionally. 

[0004]This invention is made in view of the above-mentioned technical problem, and is a 
thing. 

The purpose is to provide the device and method of recovering eye regulation power by 
delaying the fall of an operation of the ciliary muscle which declines. 

[0005] 

[Means for Solving the Problem]An index image presenting means for forming an image of 
a predetermined index and said index as a virtual image, and showing optometry-ed said 
formed index image in this invention, in order to solve said technical problem, An eye 
regulation power recovery device provided with a presentation distance change means for 
changing presentation distance between said optometry-ed and a formation position of said 
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index image is provided. 

[0006]According to the desirable mode of this invention, said index image presenting 
means has an index projection optical system which has positive refracting power as a 
whole. In this case, as for said presentation distance change means, it is preferred to 
change distance in alignment with an optic axis of said index and said index projection 
optical system. Furthermore, in this case, said presentation distance change means moves 
said index projection optical system in accordance with an optic axis, moves said index in 
accordance with an optic axis, or to the 1st position in an optical path A first-digit mark 
which can be inserted and detached freely, It has a second-digit mark which can be 
inserted and detached freely to the 2nd position in a different optical path from said 1st 
position, and while inserting one index of said first-digit mark and said second-digit marks 
into an optical path, an index of another side is evacuated from an optical path. 
[0007]By repeating stress and relaxation of an examining-the eyes ciliary muscle according 
to another aspect of affairs of this invention, It is the method of delaying a fall of an 
operation of said ciliary muscle and recovering eye regulation power, A process which only 
predetermined time shows said index image which formed an image of said index in a 
distant place or **** as a virtual image from said optometry-ed, and was formed in a distant 
place or **** to optometry-ed, The eye regulation power method of recovery repeating a 
process which only predetermined time shows said index image which formed an image of 
said index in **** or a distant place as a virtual image from said optometry-ed, and was 
formed in a method of ** or a distant place to optometry-ed is provided. In this case, as for 
said predetermined time, it is preferred that it is for several minutes. 
[0008] 

[Embodiment of the lnvention] Drawing 2 is a figure for explaining the optical principle of this 
invention in illustration, (a) shows the optical arrangement for far viewing, and (b) shows the 
optical arrangement for near viewing, respectively. In drawing 2 , the lens 2 is arranged at 
the distance of 200 mm of examining 3-the eyes front. The lens 2 has positive refracting 
power and the focal distance is 250 mm. 

[0009]First, in the optical arrangement for the far viewing of drawing 2 (a), about the lens 2, 
the index 1 is arranged in an opposite hand and the interval of the index 1 and the lens 2 is 
set as 236.05 mm in the optometry 3-ed. Therefore, the optometry 3-ed is shown the virtual 
image 4 of the index 1 formed with the lens 2 in the 5000-mm (namely, 5 m) front from the 
optometry 3-ed in this case. When it puts in another way, the optometry 3-ed will observe 
the index of 5-m beyond, i.e., the index for far viewing. 

[0010]On the other hand, in the optical arrangement for the near viewing of drawing 2 (b), 
the interval of the index 1 and the lens 2 is set as 63.2 mm. Therefore, the optometry 3-ed 
is shown the virtual image 4 of the index 1 formed with the lens 2 in the 300-mm (namely, 
30 cm) front from the optometry 3-ed in this case. When it puts in another way, the 
optometry 3-ed will observe the index of 30-cm beyond, i.e., the index for near viewing. 
[001 1]Thus, between the optical arrangement for the far viewing of drawing 2 (a), and the 
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optical arrangement for the near viewing of drawing 2 (b), By what the interval of the index 
1 and the lens 2 is switched for (it is made to change), the distance (namely, presentation 
distance of an index) of the optometry 3-ed and the formation position of the virtual image 4 
and the magnification of the virtual image 4 can be changed. What is necessary is just to 
move either [ at least ] the index 1 or the lenses 2 to an optical axis direction, in order to 
change the interval of the index 1 and the lens 2. 

[0012]As mentioned above, the process which only predetermined time shows the index 
image which formed the image of the index in a distant place or **** as a virtual image from 
optometry-ed, and was formed in a distant place or **** in this invention to optometry-ed, 
The process which only predetermined time shows the index image which formed the 
image of the index in **** or a distant place as a virtual image from optometry-ed, and was 
formed in the method of ** or the distant place to optometry-ed is repeatable. As a result, it 
becomes possible by repeating stress and relaxation of an examining-the eyes ciliary 
muscle to delay the fall of an operation of the ciliary muscle by age, and to recover eye 
regulation power. 

[00 13] Hereafter, the example of this invention is described based on an accompanying 
drawing. Drawing 1 is a figure showing roughly the composition of the eye regulation power 
recovery device concerning the example of this invention. The device of drawing 1 is 
provided with the index 1 . The index 1 is illuminated with the light source which omitted the 
graphic display, for example. This light source is constituted movable in accordance with 
the optic axis in one with the index 1. The light from the illuminated index 1 enters into the 
optometry 3-ed via the lens 2 which has positive refracting power. 
[00 14] Arrangement of the examining 3-the eyes lens 2 and the index 1 describes this 
example as what is as above-mentioned drawing 2 showing for simplification here of 
explanation. Although drawing 2 has indicated only the state of a monocular vision for 
simplification of a figure, it cannot be overemphasized that it can apply also in the state of a 
binocular vision like drawing 1 actually. That is, in this example, the lens 2 has a focal 
distance of 250 mm, and the interval of the lens 2 and the optometry 3-ed is 200 mm. In the 
optical arrangement for far viewing, the interval of the index 1 and the lens 2 is set as 
236.05 mm, and the interval of index 1' and the lens 2 is set as 63.2 mm in the optical 
arrangement for near viewing. 

[0015]Therefore, as mentioned above, in the optical arrangement for far viewing in which 
the interval of the index 1 and the lens 2 was set as 236.05 mm, the optometry 3-ed will be 
shown the virtual image 4 of the index 1 ahead [ 5000 mm (namely, 5 m) ], and the 
optometry 3-ed will observe the index of 5-m beyond as a result. On the other hand, in the 
optical arrangement for near viewing by which the interval of index V and the lens 2 was set 
as 63.2 mm, the optometry 3-ed will be shown virtual-image 4of index 1" ahead [ 300 mm 
(namely, 30 cm) ], and the optometry 3-ed will observe the index of 30-cm beyond as a 
result. 

[0016]ln this example, after showing an index for several minutes to optometry-ed by the 
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optical arrangement for far viewing, the process of showing an index for several minutes to 
optometry-ed by the optical arrangement for near viewing is repeated. Or after showing an 
index for several minutes to optometry-ed by the optical arrangement for near viewing, the 
process of showing an index for several minutes to optometry-ed by the optical 
arrangement for far viewing is repeated. As a result, it becomes possible by repeating 
stress and relaxation of an examining-the eyes ciliary muscle to delay the fall of an 
operation of the ciliary muscle by age, and to recover eye regulation power. 
[0017]ln an above-mentioned example, although the index is moved to the optical axis 
direction between the optical arrangement for far viewing, and the optical arrangement for 
near viewing, a lens may be moved to an optical axis direction and only distance which is 
different in an optical axis direction may move both an index and a lens. The index of the 
optical arrangement for far viewing and the index of the optical arrangement for near 
viewing are prepared independently, and while inserting one index into an optical path 
according to desired optical arrangement, the index of another side may be evacuated from 
an optical path. 
[0018] 

[Effect of the lnvention]As explained above, according to this invention, the process of 
showing optometry-ed an index in the optical arrangement for far viewing, and the process 
of showing optometry-ed an index in the optical arrangement for near viewing are repeated. 
As a result, it becomes possible by repeating stress and relaxation of an examining-the 
eyes ciliary muscle to delay the fall of an operation of the ciliary muscle by age, and to 
recover eye regulation power. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 1 It is a figure showing roughly the composition of the eye regulation power 
recovery device concerning the example of this invention. 

[Drawing 2] It is a figure for explaining the optical principle of this invention in illustration, 
and (a) shows the optical arrangement for far viewing, and (b) shows the optical 
arrangement for near viewing, respectively. 
[Description of Notations] 

1 and V index 

2 Positive lens 

3 Optometry-ed 

4 and 4' virtual image 
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DRAWINGS 



[Drawing 1] 
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(54) DEVICE AND METHOD FOR RECOVERING EYE ADAPTING FORCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow recovery of eye 
adapting force by forming an image of a given indicator as 
a virtual image, showing it to an eye to be detected, and 
changing a showing distance between the eye to be 
detected and an indicator image forming position. 
SOLUTION: A light source constituted movably along a 
light axis integrally with an indicator 1 irradiates the 
indicator 1. Light from the indicator 1 is transmitted into 
an eye 3 to be detected via a lens 2 having a positive 
refracting power. In this case, for example, focal length of 
the lens 2 is about 250 mm, and distance between the 
lens 2 and the eye 3 to be detected is about 200 mm. 
Distance between the indicator 1 and the lens 2 is about 
236.05 mm for far view, and is about 63.2 mm for close 
view. In the case of far view, a virtual image 4 of the 
indicator 1 is shown to a position about 50000 mm before 
the eye 3 to be detected, and is observed by the eye 3 to 
be detected. In the case of close view, the virtual image 4 

of the indicator 1 is shown to a position about 300 mm before the eye. Several minute far 
and close view observations are repeated. This can recover eye adapting force. 
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